Vascular smooth muscle phenotype and growth behaviour can be influenced by macrophages in vitro.
The effect of macrophages on rabbit vascular smooth muscle phenotype and proliferative ability was examined using ultrastructural morphometry. The volume fraction of myofilaments (Vv myo) in smooth muscle cells (SMC) from 9-week-old rabbit aorta in vivo was 39.5 +/- 1.2%. After seeding the enzymatically isolated SMC at 4 X 10(5) cells/ml in primary culture, the Vv myo was 38.9 +/- 1.2% on day 3 dropping to 29.9 +/- 2.0% by day 5. On day 6 the Vv myo was 29.2 +/- 1.8%, and the cells began to proliferate. Confluency was reached after less than 24 h proliferation and the Vv myo rose abruptly on day 7 to 36.9 +/- 1.9%. When the SMC were co-cultured with macrophages, the Vv myo fell to 31.2 +/- 0.9% on day 3 and to 25.9 +/- 0.5% on day 5 at which time cells commenced proliferation. Confluency occurred on day 6 but the SMC Vv myo did not rise throughout the rest of the culture period (27.4 +/- 1.8% and 26.9 +/- 1.3% on days 7 and 9, respectively) and the cells, unlike the controls, continued to proliferate, becoming multi-layered. Early phenotypic modulation in sparsely seeded SMC (8 X 10(4) cells/ml) co-cultured with macrophages was also found using fluorescent labelled antibodies to smooth muscle myosin. Measurement of proliferation by cell counts (and tritiated thymidine autoradiography) showed that macrophages stimulated SMC in primary culture to proliferate at a significantly greater rate than control cells grown alone in 5% whole blood serum (WBS). Proliferation of subcultured SMC co-cultured with macrophages was also stimulated.(ABSTRACT TRUNCATED AT 250 WORDS)